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(54) SOLAR CELL MODULE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide good scratch 
resistance and to reduce the thickness and Vi^eight by 
embedding a step level difference of peripherai edge of a 
solar cell and a surface of a module base member with an 
adhesive to smooth them, and then forming a coating 
material. 

SOLUTION: An amorphous silicon solar eel! 1 is formed on a 
stainless steel substrate having a thickness of 1 25 mm. 
Adherences of the cell 1 to an insulating sheet material 2 

made of a nylon film having a thickness of 50 ^ m and the 
material 2 to a metal plate 3 are conducted by using an EVA 
resin 4 having a thickness of 300 ,ii m. The resin of the 
adhesive is extended from a peripheral edge of an oversi! 
peripherai edge of the cell 1 to the outside so that upper 
and lower EVA resins are integrated, and a coating material 
Is formed on the overall surface of a module. Accordingly, a 
thick film can be formed of paint material similar to other 
portion. Thus, the solar cell module for realizing a thin layer 
of a surface protective material can be provided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer, So the translation may not reflect the original 

precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A solar battery element which forms a photoelectric conversion semiconductor layer on a 
module base substance component the 1st adhesives. and a substrate laminates one by one, and is 

arranged, A solar cell module Vv'hich the surface is a solar ce!i module which it comes to cover with 
covering material, and is characterized by forming said covering material throughout the soiar cell 
module surface after filling up a level difference of a periphery of said solar battery element, and 
said module base substance member surface with said 1 st adhesives and making it gentiy-sloplng. 
[Claim 2]A module base substance component, the 1 st adhesives (or the 2nd adhesives), an 
insulating sheet material, A solar battery element which forms a photoelectric conversion 
semiconductor layer on the 2nd adhesives (or the 1st adhesives) and a substrate laminates one by 
one, and arranges, A solar cell module which the surface Is a solar cell module which it comes to 
cover with covering material, and is characterized by forming said covering material throughout the 
solar cell module surface after filling up a level difference of a periphery of said solar battery 
element, and said base substance member surface with said 1 st adhesives and making it gently- 
sloping, 

[Claim 3]The solar cell module according to claim 1 or 2 hardening said 1 st adhesives where thrust 
is applied near [ said ] the solar battery element peripheral edge part. 

[Claim 4] A solar cell module given in any 1 clause of Claims 1-3. wherein said 1st adhesives are 
liquid glue which has the viscosity of 100 or more cp at the time of un-hardening. or a solid 

adhesive, 

[Claim 5]A soiar ceil module given in any 1 clause of Claims 1-4 processing the surface of said 1st 

adhesives by a coupling agent of an organic compound. 

[Claim 6] A solar cell module given in any 1 clause of Claims 1-5 adding a coupling agent of an 
organic compound in said covering material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationlThis invention relates to a solar cell module. It is related with the solar cell 
module which realizes lamination of the covering material of a solar battery element in details more. 
[0002] 

[Description of the Prior Art]The solar ceil which is an optoeiectric transducer which changes 
suniight into electrical energy is widely used as a power supply for household equipments, such as a 
calculator and a wrist watch, and attracts attention as technology utilizable as the so-called electric 

power for substitution of fossil fuels, such as petroleum and coal. 

[0003]it Is the technology using the diffusion potential generated in the pn junction part, of a 
semiconductor, and semiconductors, such as silicon, absorb sunlight an electron and the optical 
carrier of an electron hole generate a solar cell, and it carries out the drift of this optical carrier by 
the internal field produced with the diffusion potential of the pn junction part, and is taken out 
outside. As a material of a solar ceil, single crystal silicon, poiycrystalline silicon, an amorphous 
silicon, The compound semiconductor of III-V fellows, such as 11-Vl groups, such as an amorphous 
semiconductor of tetra HEDORARU systems, such as amorphous silicon germanium and amorphous 
SIC, CdS, CugS, GaAs, GaAIAs. etc. are raised. The thin film solar cell using an amorphous 
semiconductor has the strong points, like that thickness is thin and ends and it can deposit [ that 
the film of a large area is producible as compared with a single crystal solar cell, and ] on arbitrary 
substrate materials, and promising ** is especially carried out. 

[0004] By using the solar battery element of the thin film made on the existing substrate of the 
flexibility of stainless steel etc., an amorphous-silicon solar cell, a crystalline thin film solar cell, etc. 
are thin, are light, and are further made from the form of the existing flexible solar cell module, and 

practical use is presented with them. The surface is covered with covering material for protection 

from weatherability and a mechanical damage. 

[0005]As a valuation basis of the covering material of a solar battery element, the "scratch test" of 
UL described below occurs, and If this examination can be passed, the protection ability of that 
covering material is considered to be sufficient thing. 

[0006]If the solar cell surface is moved and there is no problem in the electrical performance of a 
subsequent solar cell, adding 907 g of load 8 for a testing machine with the edge 7 made of steel 
shown in drawing 4 by speed 152.4 mm/s when the contents of the "scratch test" are described 

briefly, it will be considered as success. 

[0007]inc!d6nta!ly, as a protective matena! of a solar battery element, EVA (ethylene vinyl acetate) 
resin and a fluoro resin film are usually used. However, in order to make EVA distribute glass fiber 
and for the thickness to be not less than 450 micrometers, in order to demonstrate coating 
protection capability with a sufficient solar battery element, and to form an about 50-micrometer 
fluoro resin film on it. there is a problem that a protective material will be a thick film. 
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[0008]On the other hand, the demand of lamination and a weight saving is stronger than that of a 
solar celi, and it is required that the covering materiai of a so!ar battery element should be made as 
thin as possible. 

[0009]The methods include the method of covering a soiar battery element by coating the solar 
battery element surface with paint materiai, for example. With reference to drawjng 2, an example of 
the amorphous-siiicon solar ceil module produced using the coating method of the solar battery 
element by this coating method is explained. 

[0Q10]The metai electrode layer which 1 is a solar battery element and was formed by methods, 
such as sputtering, on the 1 25-micrometer-thick stainless steel board in drawing 2 , The amorphous 
silicon semiconductor layer which formed n, i, and p layer one by one with plasma CVD method etc., 

and the transparent electrode layer formed with resistance heating vacuum deposition etc. are 
laminated in order, and it is formed. 2 is an insulating sheet materiai and consists of SO-micrometer- 
thick Nylon etc, 3 is a metai plate used as the module base substance component of a solar cell 
module, and a 300~microrrieter~thick zinc coated steel sheet etc. are used. 4 i.s adhesives, adhesion 
with the soiar battery element 1 , the insulating sheet material 2 and the insulating sheet material 2, 
and the metal plate 3 is performed, respectively, and EVA is used, for example. Here, about the soiar 
battery element 1 , the current collection electrode which used silver paste etc. with screen printing 
and was formed on the transparent electrode layer is connected to an unillustrated external positive 
pole terminal, and the stainless steel board is connected to the unillustrated external negative pole 
terminal. 

[001 1]In order to carry out coating protection of such a solar battery element 1, a fluorocarbon 
resin coating is used, for example and the about ISO-micrometer covering material 5 is formed in 
thickness. As performance as which this covering material 5 is required, can consider the 
dampproofing for protecting the solar battery element surface from moisture, the hard nature for 
passing a "scratch test", weatherability, etc.. and as the material, An inorganic coating material, a 
fluorocarbon resin coating, acrylic silicon paints, or these things that were combined are used. Thus, 
the lamination of covering material is attained by constituting covering material with said paint 
material. 

[00l 2]However, when a solar ceil is covered only with the covering material 5, in the A section 
which is an end of a stainless steel board, there is a problem that it is difficult to form sufficient 
coated state which can pass the "scratch test" mentioned above, because, the thickness of the 
stainless steel board whose thickness of the covering material 5 is about 150 micrometers and 
which it is alike, it receives and is a base substance of a solar battery element 1 25 micrometers, 
The thickness of a solar battery element and the adhesives layer for adhesion of an insulating sheet 
material 1 00 micrometers, As the thickness of the adhesives layer for adhesion of 50 micrometers, 
an insulating sheet material, end a meta! piatc of the thickness of an insulating sheet materia! is 1 00 
micrometers, the level difference B of the soiar battery element surface and a metal plate is set to 
about 375 micrometers and it is shown in drawing 2 . It is because paint material cannot flow at the 
time of un-hardening and about at most 30 micrometers of thickness C of the covering material 5 of 
the A section cannot be formed. 

[001 3]Therefore, in the solar ceil peripheral edge part which is equivalent to the A section of 
drawing 2 , covering will fracture easily with the edge 7 made of steel so that drawing 5 may show. 

That Is, hard nature becomes low and a "scratch test" cannot be passed. Then, like the A section, 
as compared with the thickness of covering material, a level difference is large, and into the portion 
in which encased type voice sufficient by just covering of paint material h not formed, as shown in 
drawing 3 , a stepped section is buried by forming the overcoat material 6, such as silicon resin, and 
into it, the composition which forms covering .materiai on it can be considered. 
[0014]However, in the process of providing such overcoat material, After applying overcoat material 
using coaters, such as a dispenser, it is necessary to stiffen overcoat material by heating or UV 
irradiation, and to carry out spreading hardening of the paint material on it, and the application 
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process and curing process of overcoat materia! are required. For this reason, the time and the 
worker who manufacturing systems, such as a coater, a heating furnace, or a black light, are needed, 
and newly require for this process are needed, and there is a problem that the manufacturing cost of 
a solar cell module will rise substantially for formation of overcoat material. 

[0015] 

[Problem to be solved by the inventionjln view of the above-mentioned fault, the 1 st technical 
problem of this invention, In the solar eel! module which installs a solar battery element on a module 
base substance component, and forms covering material in the surface, while scratch-proof nature 
is good and provides a thin light solar cell module, it is simplifying a process and reducing cost. 

[0016] 

[Means for solving prob!em]Th8 solar cell module of this invention A module base substance 
component, the 1st adhesives. The solar battery element which forms a photoelectric conversion 
semiconductor layer on a substrate laminates one by one, and is arranged, Aft.sr having been a solar 
ceil module which it comes to cover with covering material in the surface, filling up the level 
difference of the periphery of said solar battery element, and said module base substance member 
surface with said 1st adhesives and making it gently-sloping, said covering material was formed 
throughout the solar cell module surface. 

[0017]Other solar cell modules of this invention A module base substance component, the 1st 
adhesives (or the 2nd adhesives), The solar battery element which forms a photoelectric conversion 
semiconductor layer on an insulating sheet material, the 2nd adhesives (or the 1st adhesives), and a 
substrate laminates one by one, and is arranged, The solar ceil module which the surface is a solar 
cell module which it comes to cover with covering material, and is characterized by forming said 
covering materia! throughout the solar ceil module surface after fsHing up the level difference of the 
periphery of said solar battery element, and said base substance member surface with said 1 st 
adhesives and making it gently-sloping. 

[00 18] As for said 1st adhesives, it is preferred to harden, where thrust is applied near [ said ] the 

solar battery element peripheral edge part,. As for said 1 st adhesives, it is desirable that they are 
the liquid giue which has the viscosity of 100 or more cp at the time of un~hardening, or a solid 
adhesive. It is desirable for the surface of said 1st adhesives to process by the coupling agent of an 
organic compound, or to add the coupling agent of an organic compound in said covering material. 
[0019] 

[Mode for carrying out the invention]Next, an embodiment of the invention is described. 
[0020]Since a solar battery element peripheral edge part is filled up with the 1 st adhesives and is 
gently-sloping as the solar cell module of this invention is shown in drawing 1 , covering of the 

covering materia! of a solar cell is uniformly performed to the whole solar battery element. 
Therefore, it becomes possible to prevent the fracture of the covering material by a scratch test. 
Since a level difference is buried with the 1st adhesives, it can manufacture by the same 
manufactunng process as the former, and the increase in a manufacturing cost can be prevented. 
[0021 ]The production procedures of the soiar ceil module of this invention are shown below, 
[0022]First, arrangement adhesion of the solar battery element is carried out via the 1st adhesives 
on a module base substance component. Or it arranges on a module base substance component in 
order of the 1st adhesives, an insulating sheet material, the 2nd adhesives. and a solar battery 
element. Here, the 1 st adhesives at least protrude and form the periphery of a solar battery 
element. Reverse may be sufficient as the built-up sequence of the 1st adhesives and the 2nd 
adhesives, and it may use the same adhesives. 

[0023]The 1 st and 2nd adhesives use for and apply a dispenser apparatus, a die coater device, etc. 
to an adhesion side, or arrange sheet shaped adhesives between adherends, are heated, for example 
and are made to harden them, where thrust is applied near the soiar battery element peripheral edge 
part at least. Specifically, the method using the vacuum laminator device mentioned later is suitable 
one of the methods. 
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[0024]Next, covering materia! is formed in the solar cell module produced in this way. In order to 
realize the lamination, paint material is preferred and the formation method applies to the formation 

method of the paint materia! used, respectively correspondingly, but For example, two coats is 
performed several times and it is made to harden at about 120 ** so that it may become a film 
uniform on the moduie surface with air spray equipment etc. about a liquefied paint material. 
[0025]When providing two or more solar battery elements, series parallel connection is made to 
complete before adhesion in this invention. Positive [ modular ] and the external terminal of an 
anode make a hole in the component used as the base substance of said module, and the method of 
taking out from the rear-face side is suitable for the solar cell module of this invention. 
[0026]The solar ceil module of this invention is produced by a process which was described above. 
[0027jln the solar cell moduie of this invention, it is preferred at the time of hardening of said 
adhesives to change into the state where thrust was applied via the component with [ near the solar 
battery element peripheral edge part ] elasticity at least of a solar battery element and a module 
base substance component. Said adhesives can be formed in desired form by applying thrust via a 
component with elasticity. .As construction material of a component with elasticity, the thing of 
quality of a rubber material, such as silicone rubber and neoprene rubber, is used, for example. 
[0028]Although the 1st adhesives are protruded outside a solar battery element peripheral edge part 
and formed at least in this invention. In order that the formation range of adhesives may bury the 
stepped section on the surface of a soiar eel! module and may form adhesives with desired sectional 
shape, it is preferred to set distance from; a and the periphery of a solar battery element to an 
adhesives end to b for the height from the surface of a module base substance component to the 
soiar battery element surface, and to fill b>=1 .5a, as shown in drawing 1 . 

[0029]As adhesives, adhesives, such as hot melt adhesive, such as elastomeric adhesives, such as 
adhesives of an epoxy resin system, an acrylic resin system, a polyurethane resin system, and a 
silicon system and a polychloroprene system, an EVA resin system, and a polyamide resin system, 
are suitably used by this invention, for example. 

[0030]The liquid glue or the solid adhesive of 100 or more cp has [ the 1st adhesives at least ] 
viscosity preferred when thrust such as atmospheric pressure, is added at the time of the curing 
process of adhesives at the time of un-hardening so that desired form can be formed without 
adhesives flowing out, 

[0031] As covering material of the solar cell module of this invention, In order to realize lamination of 
covering material, what it was preferred that it is paint material, and a material excellent in 
weatherability, dampproofing, hard nature, etc. was used, for example, these paint material, such as 
an inorganic coating material, a fluorocarbon resin coating, and an acrylic silicon paint, combined is 
used suitably. 

[0032] For the improvement in adhesion of the surface of said adhesives and covering material, the 
coupling agent of an organic compound is added in said covering material, Or it is preferred to 
process said adhesives surface by the coupling agent of an organic compound, and a silane coupling 
agent, a titanate coupling agent, etc. are raised as the material, for example. 

[0033]As a module base substance component of the solar eel! moduie of this invention, metal, the 
metal which performed the insulation process to the rear face, a carbon fiber, glass fiber reinforced 
plastic, ceramics, glass, etc. are used, for example. 

[0034]As for the size of a module base substance component, it is desirable to have an outside 
large not less than 2 mm in all the directions in consideration of the formation range of the 
adhesives mentioned above from the outermost form peripheral edge part of one solar battery 

element or two or more solar battery elements which were connected. 

[0035]As an insulating sheet material of this invention, PET (polyethylene rente phthalate), PEN 
(polyethyienenaphthalate), nylon, polypropylene, a fluoro-resin, etc. are used, for example, 
[0036]As for the size of an insulating sheet material, since the end disturbs and is not formed from 
adhesives, it is preferred that the distance c from the periphery of a solar battery element to the 
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end is within the limits of 0 <=c<=0.5a. 

[0037] 

[Working exampielAlthough an working example is given to beiow and this invention is explained 
more to it at details, it cannot be overemphasized that this invention is not limited to these working 

examples. 

[0038](VVorking example 1) Drawing 1 is a sectional view showing the working example 1 of the solar 

cell module of this invention. 

[0039]In the working example 1, the amorphous-silicon solar cell element 1 was formed on the 125- 
micrometer-thick stainless steel board. Both thickness of both performed adhesion with the solar 

battery element t and the 50-micrometer-thick insulating sheet materia! 2 made from a nylon film, 
and adhesion with the insulating sheet materia! 2 and the metal plate 3 (300-~micrometer-thick 
module base substance component made from a zinc coated steel sheet) using the EVA resin 4 
which is 300 micrometers. And EVA resin which is adhesives crossed throughout the peripheral edge 
part of the solar battery element 1 , and overflowed outside the peripheral edge part, and up-and- 
down EVA resin was united, and formed covering material over the module surface top whole region 
on it. 

[0040] In the working example 1 , the adhesion method of the solar battery element 1 , the insulating 
sheet material 2, and the metal plate 3 is explained below. 

[004 1 ] The EVA resin used in v^^orking example 1 is formed in a 300-micrometer-thick sheet shaped. 
This EVA resin sheet v^/as greatly cut 5 mm in ail the directions from the outside of the insulating 
sheet materia! 2, it carried on the metai plate 3, and the insulating sheet material 2 was carried on it, 
At this time, the outside of the metai plate 3 was larger in aii the directions 20 mm than in the 
insulating sheet material 2, and the insulating sheet material 2 was produced greatly 1 mm in a 
similar manner than the solar battery element 1 . Similarly, the EVA resin sheet was cut more greatly 
[ it is the same and ] 3 mm than the outside of the solar battery element 1 , it carried on the 
insulating sheet material 2, and the solar battery element 1 was carried on it. 
[0042]There are more si^es of an EVA resin sheet in proper quantity from the point of adhesive 
strength as a quantity of adhesives. However, it can form in the form of the request which fills 
above-mentioned b>=:1.5a y^ith stiffening thrust by ************ to a solar battery element 
peripheral edge part with the adhesives beyond this proper quantity. 

[0043]Next, the field which has not performed easily-adhesive processing of corona discharge 
treatment etc. for the 50-micrometer-thick fiuoro resin film 9 with a larger outside dimension than 
the metal plate 3 as a mold releasing film was turned down, and was carried. Next, this was installed 
in the above-mentioned vacuum laminator device 10 shown in drawing 6. 

[0044]The pipe 12 is formed in the wall suf-face 11, and the vacuum laminator device 10 is 
connected to the vacuum pump in which this pipe 12 is not illustrated. The heater 14 is arranged 
under the copper plate 13, and it can be set as a desired temperature. 15 is flexible sheets, such as 
silicone rubber, and has elasticity. A vacuum pump can be used and the inside of equipment can be 
aiilightly closed by the sealant 16. In this state, after holding the inside of equipment for 30 minutes 
at 150 ** with the heater 14, it cooied to the room temperature with uniilustrated cooling-water- 
flow equipment. 

[0045][0045]. It is bridge construction anti-****** about EVA resin to have inside of equipment for 

30 minutes at 1 50 ** in 1 50 **. 

It is a sake, and in this state, since it would be pressed down with atmospheric pressure via the 
flexible sheet 15 by softening EVA resin and making the inside of equipment into a vacua, as it 
mentioned above, EVA resin overflows a solar battery element peripheral edge part and an insulating 
sheet material, and it is 

As a result, as shov>r'n in drawing 1 , the form which the surface buries the level difference of the 
periphery of a solar battery element and a metai plate surface, and makes gently-sloping is formed. 

[0046]A!though EVA resin is pressed dov^rn by atmospheric pressure as viscosity is dramatically lov»', 
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and it flows at 150 at this time and it becomes impossible to form in the above form, The EVA 
resin adopted as the wori<!ng example 1 had suitable viscosity (100,000 cp), was able to bury the 
level difference and was able to make it gently-sioping form. 

[0047]Next, the process of forming covering material in the soiar cell module produced as mentioned 
above is explained briefly. 

[0048]An about 1 50-micrometer enveloping layer was formed by carrying out by two coats several 
times, and carrying out neglect hardening of the fiuoro-resin system paint for 40 minutes at 120 ** 
all over a heating furnace with air spray equipment, throughout the surface of a solar ceii module. 
[0049]At this time, as mentioned above, in a soiar battery element peripheral edge part, the solar 

cell module of the working example 1 EVA resin, Since it was formed in the form which makes 
gently-sloping the level difference of the periphery of a solar battery element, and a metai plate 
surface, in the soiar battery element peripheral edge part which is a problem of a conventional 
example, covering material did not necessarily become thin and covering material was formed by 
uniform thickness. 

[0050][0050J. As for the paint of this fluoro-resin system, ******** passes an above-mentioned 
scratch test. 

Electrical property change of appearance change of covering material are a thing and according to a 
scratch test, photoelectric conversion efficiency, etc. is a private seal, 

[0051] As mentioned above, since the produced solar celi module did not newly provide overcoat 
material in a solar battery element peripheral edge part as conventional technology described, it has 
realized lamination of the covering materia! of a soiar cell module, without being accompanied by the 
process time and the cost hike concerning this process. 

[0052]The (working example 2), next the working example 2 of this invention are shown in drawing 7 . 

[0053]The solar battery element 1 was produced like the working example 1 , and used the glass 

fiber strengthening polyester resin board 1 7 which is an insulating substrate as a module base 
substance component. The solar battery element 1 and the glass fiber stren|?;thening polyester resin 
board 17 were pasted up using the 1 liquid heat cure type adhesives (Yokohama Rubber Co., Ltd. 
make Y-3800) 18 of an epoxy resin system. 

[0054]Since the viscosity at the time of un-hardening also had 500p, adhesives (Y--3800) were 
applied with the die coater device. It was larger in all the directions 2 mm than in the outside of the 
solar battery element 1 , and applied to about 1 00 micrometers in thickness, and on it, still like the 
working example 1, the fluoro resin film 9 was carried and the solar battery element 1 was installed 

in the vacuum iaminator device 10 at the glass fiber strengthening polyester resin board 17 top. 
[0055]lt determined having made this adhesive application range into the above-mentioned value 
based on the result obtained by experiment so that the formation range of adhesives might be 
formed in the form of the request which fills b>~1 .5a like the working example 1 . 
[0056]In the working example 2, although adhesives were applied to the large glass fiber 
strengthening polyester resin board 1 7 of an outside as adherend, Conversely, it applies to the solar 
battery element 1 , and a part insufficient in the desired amount of adhesive applications may use a 
dispenser apparatus etc. for a solar battery element peripheral edge part, and may perform the 
method of forming separately. 

[0057]Next, it installed in the vacuum iaminator device 10. the inside was made into the vacua, and 
it held at back 120 ** for 10 minutes. The soiar ceil module was taken out after cooling. Although 
the curing conditions of adhesives (Y~3800) were 40 minutes at 1 20 the adhesives Y-3800 were 
formed in the form which makes gently-sloping the- level difference of the periphery of a solar 
battery element, and a glass fiber strengthening polyester resin sheet surface like the working 
example 1 of the above-mentioned heating conditions.The surface of adhesives (Y-3800) was 
already hardened, and it was able to remove the fluoro resin film which is said mold releasing film, 
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Vifithout breaking down the form of adhesives. 

[0058]In this process, it was able to form in desired form without having pushed the viscosity of the 
adhesives Y-3800 on atmospheric pressure like the working example 1 by 500p and a dramatioaily 
high thing and flowing. 

[0059]The process of forming a surface coating member was performed like the working example 1. 
In order to stiffen paint materia!, it put into a 120 ** heating furnace for 40 minutes first in 30 
minutes and in the back. By this heating condition, adhesives (Y-3800) were able to be stiffened 
thoroughly. 

[0060]When the scratch test of the solar cell module produced as mentioned above was done, 
appearance change of the covering material by examination and change of the electrical property 
were not accepted. 

[0061](An working example 3), next an working example 3 of this invention are descnbed. Drawing 8 
and drawi ng 9 are a top view of an working example 3, and a sectional view in D~D, respectively. In 
an working example 3, the series connection of the three solar battery elements is carried out to 
the metal plate 3 of one sheet which is a module base substance component. Other composition is 
the same as that of an working example 1 . 

[0062]In [ 19 is copper foil which has connected 2C with the solar battery element 2A, 2B, and 2B in 
series, and ] the cathode side of a solar battery element, It is connected by ****** 20 and the 

silver paste 21 which are formed with sliver paste, and is connected to the anode side by a stainless 
steel board and the solder 22 for stainless steel of a solar battery element. 23 is the insulating tape 
made from poiyimide provided by a placement part of the copper foil 19 for prevention from a short 
circuit, 

[0063]The copper foil 1 9 was formed between **********, as shown in the top view 8 , and a solar 
battery element peripheral edge part except the copper foil 19 formed EVA resin like an working 
example 1. 

[0064] Here solar battery element peripheral edge parts other than solar battery element Mabe, 

Places other than a terminal area between solar battery elements which show a solar battery 
element peripheral edge part and a metal plate surface to form connected gently-sloping like an 
working example 1 at the E section of drawing 8 have formed sectional shape with which a surface 
of adhesives connects the adjoining solar battery element surface so that a crevice between solar 
battery elements might be filled thoroughly. In a terminal area by the copper foil 19, a place which is 
recessed shape was filled using silicon resin. 

[0065]When a scratch test of a produced solar cell module was done, there is no appearance change 
of covering material, and degradation of an electrical property after an examination was not 

accepted, either. 

[0066]The (working example 4), next the working example 4 of this Invention are descnbed. 
[0067]ln the working example 4, the pressunzer shown in dra wing 10 vvas used instead of the 
vacuum laminator device used by the curing process of adhesives in the working example 2. Where 
application-of-pressure inimobisization of the solar ceil roodule is carried out using the pressurizer 
24, it put into the heating furnace, and the solar ceil module was produced like the working example 
2 except having stiffened the adhesives 1 8. 

[0068]Wher6 the fluoro resin film 9 which is a mold releasing film is put on the acceptance surface 
side of a solar cell module in the working example 4, Via the silicone rubber 25, the copper plate 27 
has been arranged to the rear-face side, and by the unillustrated spring member, the application-of- 

pressure material 26 made from aluminum was fixed again so that it might be in the pressurization 
state about 1 kg/cm^, 

[0069]As the silicone rubber 25 shows drawing 1 0 t he F section with this welding pressure, in order 
to change moderately at this time, the adhesives 18 were able to be formed in desired form so that 
they may bury the level difference of the solar battery element 1 and the glass fiber strengthening 

polyester resin board 17. 
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[0070]When the scratch test of the produced soiar ceil module was done, there is no appearance 
change of covering material, and degradation of the electrical propesty after an examination was not 
accepted, either. 
[0071] 

[Effect of the InventionjAs mentioned above, also in the soiar battery element peripheral edge part 
which cannot usually form paint material in thick-film-forms voice by invention of Claims 1-6 as 
explained. The thick film formation by paint material is attained like other portions, and it becomes 
possible to provide the solar cell module which realized lamination of surface-protection material. 
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* NOTICES * 

JPO and IMPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely, 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL HELD 



[Industrial Application]This invention relates to a solar cell module. It is related with the solar cell 
module which realizes lamination of the covering material of a solar battery element in details more. 
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PRIOR ART 



[Description of the Prior AftjThe solar ceil which is an optoelectric transducet Vv'hich 'vh^-.nges 
sunlight into electrica! energy is widely used as a power supply for household equipn^nv.o .-u- h as a 
calculator and a wrist watch, and attracts attention as technoiogy utilizable as Lhc so--calld'-:i !?iectnc 
power for substitution of fossil fuels, such as petroleum and coal. 

[0003jit is the technology using the diffusion potential generated in the pn junction part of a 
semiconductor, and semiconductors, such as silicon, absorb sunlight, an electron and the optical 
carrier of an electron hole generate a solar cell, and it carries out the drift of this optical carrier by 
the internal field produced with the diffusion potential of the pn junction part, and is taken out 
outside. As a materia! of a solar cell, single cn,'stal silicon, poiycrystalline .silicon, an amorphous 
silicon, The compound semiconductor of Ilf-V fellows, such as ll-Vl groups, such as an amorphous 
semiconductor of tetra HEDORARU systems, such as amorphous silicon germanium and amorphous 
SiC, OdS. CujS, GaAs, GaAIAs, etc. are raised. The thin film solar cell using an amorphous 
semiconductor has the strong points, like that thickness is thin and ends and it can deposit [ that 
the film of a large area is producible as compared with a single crystal solar ceil, and ] on arbitrary 
substrate materials, and promising is especially carried out. 

[0004] By using the solar battery element of the thin film made on the e.Kisting substrate of the 
flexibility of stainless stee! etc., an amorphous-silicon solar cell, a crystalline thin film solar cell, etc. 
are thin, are light, and are further made from the form of the existing flexible solar cell module, and 
practical use is presented with them. The surface is covered with covering material for protection 
from weatherability and a mechanical damage. 

[0005]As a valuation basis of the covering material of a solar battery element, the "scratch test" of 
UL described below occurs, and if this examination can be passed, the protection ability of that 
covering material is considered to be sufficient thing. 

[0006]If the solar cell surface is moved and there is no problem in the electrical performance of a 

subsequent solar cell, adding 907 g of load 8 for a testing machine with the edge 7 made of steel 
shown in dra>\ir!£4_by speed 1 52,4 mm/s when the contents of the "scratch test" are described 

briefly, it will be considered as success. 

[0007]Incidentaliy. as a protective material of a solar battery element, EVA (ethylene vinyl acetate) 
resin and a fluoro resin film are usually used. However, in order to make EVA distribute glass fiber 
and for the thickness to be not less than 450 micrometers, in order to demonstrate coating 
protection capability with a sufficient solar battery element, and to form an about 50-micrometer 
fluoro resin film on it, there is a problem that a protective materia! will be a thick film, 
[0008]On the other hand, the demand of lamination and a weight saving is stronger than that of a 
solar cell, and it is required that the covering material of a solar battery element should be made as 
thin as possible. 

[0009]The methods include the method of covering a solar battery element by coating the solar 
battery element surface with paint material, for example. With reference to drawing 2 . an example of 
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the amorphous-silicon solar ceil module produced using the coating method of the solar battery 
element by this coating method is explained. 

[0010]The metal electrode layer which 1 is a solar battery element and was formed by methods, 
such as sputtering, on the 1 25--m.icrometer-thiGk stainless steel board in drawing 2, The amorphous 
siiicon semiconductor layer which formed n, i, and p layer one by one with plasma CVD method etc., 
and the transparent electrode layer formed with resistance heating vacuum deposition etc. are 
laminated in order, and it is formed. 2 Is an insulating sheet material and consists of 50-micrometer- 
thick Nylon etc. 3 is a metal plate used as the module base substance component of a solar cell 
module, and a SOO-micrometer-thick zinc coated steel sheet etc. are used. 4 is adhesives, adhesion 
with the solar battery eisment 1 , the insulating sheet material 2 and the insulating sheet material 2, 
and the metal plate 3 is performed, respectively, and EVA Is used, for example. Here, about the solar 
battery element 1, the current collection electrode which used silver paste etc. with screen printing 
and was formed on the transparent electrode layer is connected to an unillustrated external positive 
pole terminal, and the stainless steel board Is connected to the unillustrated external negative pole 
terminal. 

[0011 ]In order to carry out coating protection of such a solar battery element 1, a fiuorocarbon 
resin coating is used, for example and the about 150-micrometer covering material 5 is formed in 
thickness. As performance as which this covering material 5 is required, can consider the 
dampproofing for protecting the solar batter/ element surface from moisture, the hard nature for 
passing a "scratch test", weatherabiiity, etc., and as the material, An inorganic coating material, a 
fiuorocarbon resin coating, acrylic silicon paints, or these things that were combined are used. Thus, 
the lamination of covering material is attained by constituting covering material with said paint 
material. 

[0012]However. when a solar cell is covered only with the covering material 5, in the A section 
which is an end of a stainless steel board, there is a problem that it is difficult to form sufficient 
coated state which can pass the "scratch test" mentioned above, because, the thickness of the 

stainless steel board whose thickness of the covering material 5 Is about 150 micrometers and 
which it is alike, it receives and is a base substance of a solar battery element 125 niicrometers. 
The thickness of a solar battery element and the adhesives layer for adhesion of an insiilating sheet 
material 100 micrometers. As the thickness of the adhesives iayer for adhesion of 50 micrometers, 
an insulating sheet material, and a metal plate of the thickness of an insulating sheet material is 100 
micrometers, the level difference B of the solar battery element surface and a metal plate is set to 
about 375 micrometers and it is shown in drawing 2 , It is because paint material cannot flow at the 
time of un-hardening and about at most 30 micrometers of thickness C of the covering material 5 of 
the A section cannot be formed. 

[0013]Therefore, in the solar cell peripheral edge part which is equivalent to the A section of 
drawing 2 , covering will fracture easily with the edge 7 made of steel so that dtw[ng...5.may show. 
That is, hard nature becomes low and a "scratch test" cannot be passed. Then, like the A section, 
as compared with the thickness of covering materia!, a level difference is large, and into the portion 
in which encased type voice sufficient by just covering of paint material is not formed, as shown in 
dravv-ing 3 , a stepped section is buried by forming the overcoat material 6, such as silicon resin, and 
into it, the composition which forms covering material on it can be considered. 
[0Q14]Howev8r, in the process of providing such overcoat material. After applying overcoat material 
using coaters. such as a dispenser, it is necessary to stiffen overcoat material by heating or UV 
irradiation, and to carry out spreading hardening of the paint material on it, and the application 
process and curing process of overcoat material are required. For this reason, the time and the 
worker who manufacturing systems, such as a coater, a heating furnace, or a black light, are needed, 
and newly require for this process are needed, and there is a problem that the manufacturing cost of 
a solar cell module will rise substantially for formation of overcoat material. 
[0015] 
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EFFECT OF THE INVENTION 



[Effect of the lnvention]As mentioned above, also in the soiar battery element peripheral edge part 
which cannot usually form paint material in thick-fllm-forms voice by invention of Claims 1~6 as 
explained, The thick film formation by paint materia! is attained like other portions, and it becomes 
possible to provide the soiar ceil module which realized lamination of surface-protection material. 
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TECHNICAL PROBLEM 



[Problem to be solved by the invention]In view of the above-mentioned fault, the 1st technical 
problem of this invention, In the solar eel! module which mstails a solar battery element on a module 
base substance component, and forms covering material in the surface, while scratch-proof nature 
is good and provides a thin light solar ceil module, it is simplifying a process and reducing cost. 
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MEANS 



[Means for solving problem]A solar cell module of this invention A module base substance 
component, the 1st adhesives, A solar battery element which forms a photoelectric conversion 
semicondijctor layer on a substrate laminates one by one, and is arranged, After havinh^ been a solar 
ceil module which it comes to cover with covering material in the surface, filling up a level difference 
of a periphery of said solar battery element, and said module base substance member surface with 
said I St adhesives and making it gently-sloping, said covering material was formed throughout the 
solar ceil module surface. 

[0017]Other solar cell modules of this invention A module base substance component, the 1st 

adhesives (or the 2nd adhesives), A solar battery element which forms a photoelectric conversion 
semiconductor layer on an insulating sheet material, the 2nd adhesives (or the 1st adhesives), and a 
substrate laminates one by one, and is arranged, A soiar cell module which the surface is a solar cell 
module which it comes to cover with covering material, and is characterized by forming said 
covering material throughout the solar ceil module surface after filling up a level difference of a 
periphery of said solar battery element, and said base substance member surface with said 1st 
adhesives and making It gently-sloping. 

[00 18] As for said 1st adhesives, it Is preferred to harden, where thrust is applied near [ said ] the 

solar battery element peripheral edge part. As for said 1st adhesives, it is desirable that they are 
the liquid glue which has the viscosity of 100 or more cp at the time of un-hardening, or a solid 
adhesive. It Is desirable for the surface of said 1st adhesives to process by the coupling agent of an 
organic compound, or to add the coupling agent of an organic compound in said covering material. 
[0019] 

[Mode for carrying out the invention] Next, an embodiment of the invention is described, 
[0020]Sinc8 a solar battery element peripheral edge part is filled up with the 1st adhesives and is 
gently-sloping as the solar ceil module of this invention Is shown in drawing 1 , covering of the 

covering material of a soiar ceil is uniformly performed to the whole soiar battery element 
Therefore, it becomes possible to prevent the fracture of the covering material by a scratch test 
Since a level difference is buried with the 1st adhesives, it can manufacture by the same 
manufacturing process as the former, and the increase in a manufacturing cost can be prevented. 
[0021]The production procedures of a solar cell module of this invention are shown below. 
[0022]First arrangement adhesion of the solar battery element is carried out via the 1st adhesives 
on a module base substance component Or it arranges on a module base substance component in 
order of the 1 st adhesives, an insulating sheet material, the 2nd adhesives, and a solar battery 
element. Here, the 1st adhesives at least protrude and form a periphery of a solar battery element 
Reverse may be sufficient as buiit-up sequence of the 1st adhesives and the 2nd adhesives, and it 
may use the same adhesives. 

[0023]The 1 st and 2nd adhesives use for and apply a dispenser apparatus, a die coater device, etc. 
to an adhesion side, or arrange sheet shaped adhesives between adherends, are heated, for example 
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and are made to harden them, where thrust is applied near the solar bettery eiement peripheral edge 
part at least Specifically, a method using a vacuum iaminator device mentioned later is suitable one 
of the methods. 

[0024] Next, covering material is formed in a soiar eel! module produced in this way. In order to 
realize the lammation, paint material ts preferred and the formation method applies to a formation 
method of paint material used, respectively correspondingly, but. For example, two coats is 
performed several times and it ts made to harden at about 1 20 ** so that it may become a film 
uniform on the module surface with air spray equipment etc. about a liquefied paint material. 
[0025lWhen providing two or more soiar battery elements, series parallel connection is made to 
complete before adhesion in this invention. Positive [ modular ] and the external terminai of an 
anode make a hole in the component used as the base substance of said module, and the method of 
taking out from the rear-face side is suitabie for the solar ceil module of this invention. 
[0026]The soiar cell module of this invention is produced by a process which was described above. 
[0027]In the solar cell module of this invention, it is preferred at the time of hardening of said 
adhesives to change into the state where thrust was applied via the component with [ near the solar 
battery element peripheral edge part ] elasticity at least of a solar battery element and a module 
base substance component. Said adhesives can be formed in desired form by applying thrust via a 
component with elasticity. As construction material of a component with elasticity, the thing of 
quality of a rubber material, such as silicone rubber and neoprene rubber, Is used, for example. 
[0028]Although the 1st adhesives are protruded outside a solar battery element peripheral edge part 
and formed at least in this invention, In order that the formation range of adhesives may bury the 
stepped section on the surface of a soiar cell module and may form adhesives with desired sectional 
shape, ft is preferred to set distance from a and the periphery of a solar battery element to an 
adhesives end to b for the height from the surface of a module base substance component to the 
solar battery element surface, and to fill b>=1.5a, as shown in drawing 1 . 

[0029]As adhesives, adhesives, such as hot melt adhesive, such as elastomeric adhesives, such as 

adhesives of an epoxy resin system, an acrylic resin system, a polyurethane resin system, and a 
silicon system and a potychloroprene system, an EVA resin system, and a polyamide resin system, 
are suitably used by this invention, for example. 

[0030]The liquid glue or the solid adhesive of 100 or more op has [ the 1st adhesives at least ] 
viscosity preferred when thrust, such as atmospheric pressure, is added at the time of the curing 
process of adhesives at the time of un-hardening so that desired form can be formed without 

adhesives flowing out 

[0031] As covering material of the solar cell module of this invention. In order to realize lamination of 

covering material, what it was preferred that it is paint material, and a material excellent in 
weatherabillty, dampproofing, hard nature, etc. was used, for example, these paint material, such as 
an inorganic coating materiei, a fluorocarbon resin coating, and an acrylic silicon paint combined is 
used suitably. 

[0032]For the improvement in adhesion of the surface of said adhesives and covering material, the 
coupling agent of an organic compound is added in said covering material, Or it is preferred to 
process said adhesives surface by the coupling agent of an organic compound, and a silane coupling 
agent, a titanate coupling agent, etc. are raised as the material, for example. 
[0033]As a module base substance component of the solar cell module of this invention, metal, the 
metal which performed the insulation process to the rear face, a carbon fiber, glass fiber reinforced 
plastic, ceramics, glass, etc. are used, for exam>ple. 

[0034JAS for the size of a module base substance component it is desirable to have an outside 
large not less than 2 mm in ail the directions in consideration of the formation range of the 
adhesives mentioned above from the outermost form peripheral edge part of one solar battery 
element or two or more solar battery elements which were connected. 

[0035]As an insulating sheet material of this invention, PET (polyethylene rente phthaiate), PEN 
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(polyethylenenaphthalate), nyion, polypropylene, a fiuoro-resin, etc. are used, for example. 
[0036]As for the size of an insulating sheet material, since the end disturbs and is not formed from 
adhesives, it is preferred that the distance c from the periphery of a solar battery element to the 
end is within the limits of 0 <=c<=0.5a. 
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EXAMPLE 



[Working example]Aithou^ an working example is given to below and this invention is explained 
more to it at details, it cannot be overemphasized that this invention is not limited to these wori<iing 
examples, 

[0038](Working example 1) Drawing 1 Is a sectional view showing the working example 1 of the solar 
ceil module of this invention. 

[0039]In the working example 1, the amorphous-silicon solar ceil element 1 was formed on the 125- 
micrometer-thick stainless steel board. Both thickness of both performed adhesion with the solar 
battery element 1 and the 50-micrometer-thick insulating sheet material 2 made from a nylon film, 
and adhesion with the insulating sheet material 2 and the metal plate 3 (300~micrometer--thick 
module base substance component made from a zinc coated steel sheet) using the EVA resin 4 
which is 300 micrometers. And EVA resin which is adhesives crossed throughout the peripheral edge 
part of the solar battery element 1 , and overflowed outside the peripheral edge part, and up-and- 
down EVA resin was united, and formed covering material over the module surface top whole region 
on it. 

[0040]In the working example 1 , the adhesion method of the solar battery element 1 . the insulating 
sheet material 2, and the metai plate 3 is explained below. 

[0041] The EVA resin used In working example 1 is formed in a 300-micrometer~thick sheet shaped. 
This EVA resin sheet was greatly cut 5 mm in all the directions from the outside of the insulating 
sheet material 2, it carried on the metal plate 3, and the insulating sheet material 2 was carried on it. 
At this time, the outside of the metal plate 3 was larger in all the directions 20 mm than in the 
insulating sheet materia! 2, and the insulating sheet material 2 was produced greatly I mm in a 
similar manner than the solar battery element 1 . Similarly, the EVA resin sheet was cut more greatly 
[ it is the same and ] 3 mm than the outside of the solar battery element 1 , it carried on the 
insulating sheet material 2. and the solar battery element 1 was carried on it 
[0042]There are more sizes of an EVA resin sheet in proper quantity from the point of adhesive 
strength as a quantity of adhesives. Hcvvsver. it can form in the form of the request which fills 
above-mentioned b>~ l,5a with stiffening thrust by ************ to a solar battery element 
peripheral edge part with the adhesives beyond this proper quantity. 

[0043]Next, the field which has not performed easily-adhesive processing of corona discharge 
treatment etc. for the 50-micrometer-thick fluoro resin film 9 with a larger outside dimension than 
the metal plate 3 as a mold releasing film was turned down, and was carried. Next, this was installed 
in the above-mentioned vacuum laminator device 1 0 shown in drawing 6 . 
[0044]The pipe 12 is formed In the wall surface 11, and the vacuum laminator device 10 is 
connected to the vacuum pump in which this pipe 12 is not illustrated. The heater 14 is arranged 
under the copper plate 13. and it can be set as a desired temperature. 15 is flexible sheets, such as 
silicone rubber, and has elasticity. A vacuum pump can be used and the inside of equipment can be 
airtightly closed by the sealant 16. In this state, after holding the inside of equipment for 30 minutes 
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at 150 ** with the heater 14, it cooied to the room temperature with uniiiustrated cooiing-water- 
■Row equipment. 

[0045][0045]. It is bridge construction anti~****** about EVA resin to have inside of equipment for 
30 minutes at 150 ** in 150 **. 

It is a sake, and in this state, since it wouid be pressed down with atmospheric pressure via the 
flexible sheet 1 5 by softening EVA resin and making the inside of equipment into a vacua, as it 
mentioned above, EVA resin overflows a solar battery element peripheral edge part and an insulating 

sheet material, and it is **. 

As a result, as shown in drawing 1 , the form which the surface buries the level difference of the 
periphery of a solar battery element and a metal plate surface, and makes gently-sloping is formed. 
[0046]Although EVA resin Is pressed down by atmospheric pressure as viscosity is dramatically low, 
and it flows at 150 at this time and it becomes impossibte to form in the above form, The EVA 
resin adopted as the working example 1 had suitable viscosity (100,000 cp), was able to bury the 
level difference and was able to make it gently-sloping form. 

[D047]Next, the process of forming covering material in the solar ceil module produced as mentioned 

above is explained briefly, 

[0048]An about 1 SO-micrometer enveloping layer was formed by carrying out by two coats several 
times, and carrying out neglect hardening of the fiuoro-resin system paint for 40 minutes at 1 20 ** 

all over a heating furnace with air spray equipment, throughout the surface of a solar cell module. 
[0049]At this time, as mentioned above, in a solar battery element peripheral edge part, the solar 
cell module of the working example 1 EVA resin, Since it was formed in the form which makes 
gently-sloping the level difference of the periphery of a solar battery element, and a metal plate 
surface, in the solar battery element peripheral edge part which is a problem of a conventional 
example, covering material did not necessarily become thin and covering material was formed by 
uniform thickness. 

[0050] [0050]. As for the paint of this fluoro-resin system, ******** passes an above-mentioned 

scratch test. 

Electrical property change of appearance change of covering material are a thing and according to a 

scratch test, photoelectric conversion efficiency, etc, is a private seal, 

[0051 ]As mentioned above, since the produced soiar ceil module did not nev^/ly provide overcoat 
material in a solar battery element peripheral edge part as conventional technology described, it has 
realized lamination of the covering material of a solar cell module, without being accompanied by the 
process time and the cost hike concerning this process. 

[0052]The (working e.xampie 2), next the working example 2 of this invention are shown in drawing 7 . 

[0053]The soiar battery element 1 was produced like the working example 1, and used the glass 
fiber strengthening polyester resin board 17 which is an insulating substrate as a module base 
substance component. The solar battery element 1 and the glass fiber strengthening polyester resin 
board 1 7 were pasted up using the 1 liquid heat cure type adhesives (Yokohama Rubber Co., Ltd. 
make Y-3800) 1 8 of an epoxy resin system. 

[0054]Since the viscosity at the time of un-hardening also had 500p. adhesives (Y-3800) were 

applied with the die coater device, ft was larger in ail the directions 2 mm than in the outside of the 
soiar battery element 1, and applied to about 100 micrometers in thickness, and on it, still like the 
working example 1, the fluoro resin film 9 was carried and the soiar battery element 1 was installed 
in the vacuum iaminator device 10 at the glass fiber strengthening polyester resin board 17 top, 
[0055]lt determined having made this adhesive application range into the above-mentioned value 
based on the result obtained by experiment so that the formation range of adhesives might be 
formed In the form of the request which fills b>=1 ,5a like the working example 1. 
[0056]In the working example 2, although adhesives were applied to the large glass fiber 
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strengthening polyester resin board 17 of an outside as adherend, Gonverseiy, it applies to the soiar 
battery element L and a part insufficient in the desired amount of adhesive applications may use a 
dispenser apparatus etc. for a solar battery eierrierst peripheral edge part, and may perform the 
method of forming separately, 

[0057]Next, it installed in the vacuum laminator dsvice 10, the inside was made Into the vacua, and 
it held at back 1 20 for 1 0 minutes. The solar cell module was taken oiit after cooling. Although 
the curing conditions of adhesives (Y-3800) were 40 minutes at 120 **, the adhesives Y-~3800 were 
formed in the form which makes gentiy~s!oping the ievei difference of the periphery of a solar 
battery element, and a glass fiber strengthening polyester resin sheet surface like the working 
example 1 of the above-mentioned heating conditions.The surface of adhesives (Y-3800) was 
already hardened, and it was able to remove the fluoro resin film which is said mold releasing film, 
v^ithout breaking down the form of adhesives, 

[0058]In this process, it w/as able to form in desired form without having pushed the viscosity of the 
adhesives Y~3800 on atmospheric pressure like the working example 1 by 500p and a dramatiGally 
high thing and flowing. 

[0059]The process of forming a surface coating member was performed like the working example 1. 
In order to stiffen paint material, it put into a 120 ** heating furnace for 40 minutes first in 30 
minutes and in the back. By this heating condition, adhesives (Y-3800) were able to be stiffened 
thoroughly. 

[OOeOlWhen the scratch test of the solar cell module produced as mentioned above was done, 
appearance change of the covering material by examination and change of the electrical property 
were not accepted. 

[0061]The (working example 3). next the vrarking example 3 of this invention are described. Drawing 
8_and drawing 9 are a top view of the working example 3, and a sectional view in D~D. respectively. 
In the working example 3, the series connection of the three solar battery elements is carried out to 
the metal plate 3 of one sheet which is a module base substance component. Other composition is 

the same as that of the working example 1 . 

[0O62]ln [ 19 is copper foil which has connected 2C with the solar battery element 2A, 2B, and 2B in 
series, and ] the cathode side of a solar battery element. It is connected by ****** 20 and the 
silver paste 21 which are formed with silver paste, and is connected to the anode side by the 
stainless steel board and the solder 22 for stainless steel of the solar battery element 23 is the 
insulating tape made from polyimide provided by the placement part of the copper foil 1 9 for the 
prevention from a short circuit. 

[0063]The copper foil 1 9 was formed between **********, as shown in the top view 8 , and the 

soiar battery element peripheral edge part, except the copper foii 19 formed EVA resin like the 
working example 1 , 

[0064]Here solar battery element peripheral edge parts other than solar battery element Mabe. 
Places other than the terminal area between the solar battery elements which show a solar battery 
element peripheral edge part and a metal plats surface to the form connected gently-sloping like the 
working example 1 at the E section of drawing 8 have formed the sectional shape with which the 
surface of adhesives connects the adjoining solar battery element surface so that the crevice 
between solar battery elements might be filled thoroughly. In the terminal area by the copper foii 1 9, 
the place which is recessed shape was filled using silicon resin. 

[0065]When a scratch test of a produced soiar cell module was done, there is no appearance change 

of covering material, and degradation of an electrical property after an examination was not 
accepted, either. 

[0066](An working example 4). next an working example 4 of this invention are described. 
[0067]ln an working example 4, a pressurizer shown in drawing 1 0 was used instead of a vacuum 
laminator device used by a curing process of adhesives in an working example 2. Where application- 
of-pressure immobilization of the solar cell module is carried out using the pressurizer 24, it put into 
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a heating furnace, and a solar ceii moduie was produced like an working example 2 except having 

stiffened the adhesives 18. 

[0068]Where the fluoro resin flim 9 which is a moid releasing film is put on the acceptance surface 
side of a solar celi module in an working example 4, Via the siiicone rubber 25, the copper plate 27 
has been arranged to the rearraoe side, and by an unillusfe-ated spring member, the application~of- 
pressure material 26 made from aluminum was fixed again so that it might be in a pressurization 
state about 1 kg/cm^. 

[0069]As the silicone rubber 25 shows drawing 1 0 t he F section with this welding pressure. In order 
to change moderately at this time, the adhesives 18 were able to be formed in desired form so that 
they may bury the level difference of the solar battery element 1 and the glass fiber strengthening 
polyester resin board 1 7. 

[0070]When the scratch test of the produced solar ceii module was done, there is no appearance 
change of covering material, and degradation of the electrical property after an examination was not 
accepted, either. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 

damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline sectioriai viCW s'rQ^,\:ng the solar cell STiodule of the working example 1. 
[Drawing 2] The outline sectional viev/ showing an example of the conventional solar cell module. 
[Drawing 3]The outline sectional view showing an example of the conventional solar cell module. 
[Dr awing 4] The schematic view showing an example of a scratch test machine. 
[Drawing 5]The outline sectional view showing the state where the edge of the scratch test machine 
contacted with the conventional solar cell module. 

[DrawingJlThe outline sectional view showing an example of a vacuum laminator device. 
[Drawing 7jThe outjine sectional view showing the solar ceil module of the working example 2. 
[Dr aw ing 8] The outline top view showing the solar cell module of the working example 3. 
^ ra\ving 9] The outline sectional view showing the solar ceil module of the working example 3. 
[Drawing 10] The outline sectional view showing the making process of the solar cell module of the 
working example 4. 
[Explanations of letters or numerals] 

1 Solar battery element, 

2 insulating sheet material, 

3 Module base substance component (metal plate), 

4 Adhesives (EVA resin), 

5 Covering material (fluoro-resin system paint), 

6 Overcoat material. 

7 The edge of a scratch test machine, 

8 Weight, 

9 Fluoro resin film, 

10 Vacuum laminator device, 

1 1 Wall, 

12 Pipe, 

13 Copper plate, 

14 Heater. 

15 Silicon rubber sheet, 

1 6 Sealing material, 

1 7 Fiberglass reinforced plastic, 

1 8 Epoxy resin adhesive, 

19 Copper foil, 

20 Current collection electrode, 

21 Silver paste, 

22 Stainless steel solder, 

23 Polyimide tape, 
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24 Pressurizer, 

25 Silicone rubber, 

26 Application-of-pressurs material, 

27 Copper plate. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely, 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 




[Drawing 5] 
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